Adaptive immunity depends on antigen-specific activation of resting lymphocytes. Using high-resolution live-cell imaging, a single ligand has been found to trigger a biochemical response in T cells. On the basis of this and other recent findings, a 'pseudodimer' with one foreign-and one self-antigen-engaged receptor linked via a CD4 molecule has been proposed as the fundamental unit of effective T-cell signaling. 
the question of how TCR-dependent signaling involving protein tyrosine kinases is initiated.
Two different models have been proposed for the minimal protein assembly involved in lymphocyte signal generation. Dinztis and coworkers [5] used artificial synthetic polymers to probe the requirements for activation of T cells, reaching the conclusion that some 10-20 engaged antigen receptors spaced about 100 Å apart form a minimal triggering unit termed the 'immunon'. Such local clustering models have dominated thinking about T-cell signaling for decades, with the most recent data suggesting that TCR dimers or trimers are the minimal signaling unit for CD4 + T cells [6, 7] . It is important to note that this TCR clustering model does not include a central role for the MHC class II-binding, peptide-unspecific CD4 coreceptor in the signaling process.
A second model involves heterodimerization of a ligand-engaged TCR with the CD4 co-receptor, which would recruit the key Src-family kinase Lck to the TCR complex and promote signaling because Lck was either already active or engaged in transphosphorylation reactions with another kinase molecule present in the TCR complex [8] . In this case, even a single peptide-MHC class II complex might be sufficient for initiating signaling, as reported for stimulation of CD8 + T cells by their peptide-MHC class I ligands [9, 10] . The two models differ crucially in whether at least two or only one ligand is needed to start the signaling cascade. While this distinction is of little consequence in terms of how much foreign antigen is needed to drive a useful immune response, it is fundamental to our understanding of the mechanism behind immune cell activation.
Two issues have clouded the interpretation of past experiments. First, earlier studies have depended on an estimate of average ligand density on the APC. Second, complex biological responses such as cytokine production or cell division were measured, rather than proximal TCR signaling events per se. 
